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Section 1
[NTRODU( .10N I

T his document supports the use of soil vapor extraction (SVE) as the non-
time-critical removal action for selected areas with high levels of volatile

organic compound (VOC) con0mmnatiorn in Investigation Cluster 1 (IC 1).
which is located ear the center of Operable Unit B (OU B). This SVE
removal action is part of the initial basewide SVE removal action at McClellan
Air Force Base (McAFB). The principal objective of ba-sewide SVE removal
actions is to achieve :arly risk reduction by removing a significant quantity of
VOCs from soils in the vadose zorte, intercepting an exposure pathway, or
preventing additional flow to groundwater.

This Jocument is a companion to the Basewide Engineering Evaluation-
Cost Analysis (EF ,'CA) General Evaluation Document. The General Evaluation
Document provides the long-term plan to standardize and sotramline the use
of SVE removal aciions at McAFB by establishing SVE as the presumptive
remedy for McAFB; outlining a site selection methodology for SVE removalo
actions, and providing a general SVE system configuration and cot estimate.

The site-specific EE/CA for IC I focuses on information to supplement the
General Fvalujaton Document in support of the SVE removal action at IC I.
In particular, this document demonstrtes that IC I satisfies the criteria lined in
the site selection methodology of the General Evaluation Document. Sixce the
General Evaluation Document establishes the case for treating SVE as the
presumptive remedy. this document contains no evaluation of alternatwes.
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Section 2
SITE CHARACTERIZAT1ION

Overview
IC I covers an area of 5.5 acres in the central portion of OU B. as shown in
figure 2-1. The area, shown in more detail in figure 2-2. consists of three
confimied sites and a Potential Release Location (PRL); Site 36, Site 47, Site 48,
and PRL L-5D (also identified as SS036, OT045, WPO46, and OT162,
respectively). A variety of industrial activities have occurred in the past. as
summarized in table 2-1.

Significant amounts of data have been collected in recent sampling campaigns
at IC 1, including geologic data and chemical analyses of the soil and soil
gas (Radian, 1993a). These data have been analyzed to identify the various
sources of contamination in IC 1, to model the subsurface lithology. to
model the dispersmn of the conrtammant plumes, and to outline an SVE
recovery system.

The effort to identify varous souces and to separate them from one another
was initiated with visual inspection of raw data and was follow;ed by
contouring and three-dimensiontal modeling of the geology and contamination.
Trhese analyses and modeling efforts led to the identification of the following
zones of contanunation:

"* I ne main plume, under the degreaser and hard chrone pits (Site 47).
which contains the highest concentrations of volatile organic compounds
(VOCs) and most of the co-taminant mass in IC 1

"* VOC contamination along the hidutrlal waste line that is separate from the
main plume

"* A small local rine of elevated VOC contamination ,moth of S•e 36

"* A separate plume of freon 113 (PCI13) and other VOCs sKth of Site 47

Based on this analysis, the plume at Site 47 is recomnded for removal
action; most of the subsequent discussion is focused on Site 47.

Data trom recent sod txarinp were used to develop geologic models, which
are needed to generate estimates of total VOC mass in stil and to assist in the
design of the extraction system. For sdt and three .and bodies were
identified throughout mos of the conaminated area. Th sod bonnp alqo
pw'ovided infor'mation on the concentramin of contaminants. Soil gas data am
umsd n preference to duect ioi measurementa of VOC, as outlined in
McAFN's SoI Ga% CAinw'isiis Satcjr.ent (MI, 1992). The geological model was
integrated with the cowmammant plume model to estimate the men- of

UT! VC. 'U W CI



Sectior, 2

SiW 4. Elclroing-Og Shop

On 06flvo

*. i

P409 -
0. LcM

IFO*mad %#

'0 0 0.143 OC I



I I !

Section 2

-c-s

INi

so

'mmi-iI a pShm

wpmn
8.-_

--

Figture 2-2

contamunant. which reles on the umumpuon that the gas, liqui and soWld
pluses are in equildibum. As tated in the Sod Gas Consensus Statemen, the
accuracy 4f estunht.ng soil VOC concentratins using sod gS data has not
been verified. McAFB has ingiated lumited stadies to compeae coomsed S•o,
gas and sod samples that are spectally preserved in the field Result from
these studims may requie modlficaimso to the equilirium-~msed soproach to p
mass estmating being used at ths tire. It is known tut this equilibrum-
based ma, cak'ulation underestimnstes the mom In the mom where them i,
free prduct, based on the conclusionscio this anmlya, k appears Io
overeetlfiate the ns•m in vapor-dominated zones,

G(mattwlial analysis was applied to develop a model of Co' nMlnM
distnbutitn in !he main plume. TIe model suggets that them is a core (d
contamnatut. n (currently noE smpled) that extends from the surface to the
wafer tAle ib'x• 9, feet belm grround, and that the core could contain

th~lc-dV(~~a~dfrreprouct O~s Emnating from this core anine is the
rentindetr (i the (,isrved cmnamination in a ga phane, which appears to
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Soit gas pel,v<ability tests wee performed in IC I and IC - of OU B.
Information obtained will be used to support the design for the SVE system.
Results of soil gas permeability testing (Radian, 1993b) indicate the following:

"* Mean permeability for all piezometer nests is about 38 darcies.

"* There is little apparent difference in permeability betw'een silts and sands
a: IC 1.

"• The average radius of influence calculated for well VW-I is 266 feet.

"* The presence of the concrete foundation and asphalt pavement (acting as a
vapor barrier) greatly extends the radius of influence around well VW-1.

S)il gas samples were quantitatively analyzed by several methods including
FPID (field gas chromatography (GC) using a photo ionization detector), FECD
(field GC using an electron capture detector), SGVOC (field GC using both
detectors), and EPA method TO-14 (GC/MS off-base laboratory full scan).
Method TO-14 was used to investigate the most complete spectrum of
compoundis in ten samples collected throughout IC I and was used on
duplicate samples to validate the other methods.

The results of the soil gas sampling from the 1992/93 phase I and Ii field
efforts are sumnranzed in tables 2-3a through 2-3d. Of the 48 analytes looked
for. 31 were never detected (tables 2-3c and 2-3d), 8 were rarely detected
( defined as being observed in less than 10 percent of analyzed samples), and
Q were detected commonly (table 2-3a), regardless of analytical method.
t ;rudenttffed analytes (UNKs) are excluded from this tally. The most
cc,mmoynly observed compounds, and those with the highest concentrations,
are chlonamted VOCs.

A quality review has been performed on the phase I chemical analysis of sodl
gas data used tRadian, 1993a). Based on quality control sample results, it was
concluded that the data are valid, with some exceptions. For the field
labvoratory determrnations, the quality was judged to be within the acceptance
criteria for screening of volatile compounds in soil gas.

For the TO-14 results, quality was judged to be within the acceptance criteria
for the analysis of volatile compounds m oiod gas by that method. The TO-14
resuirs can be used for confirmation of field labor.,tory soil gas results, and to
identify non-target analytes.

Vinyl chloride tVC) was commonly detected during the first phase of
investigation using the FPID method. The phase I data assessment (Radian,

3WESPCICtDOOUMIT CI 7
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1993a) indicates that VC was misidentified (second column GC conformation
was not performed) and that all reported values are qualified as unusable.
However, VC results reported as not detected are accurate. In ten samples
anaivzcd bv method TO-14, VC was not detected above the method detection
limit of 1.00 ppbv (MVC in table 2-3d). Based on these observations, it is
assumed that the positive VC results reported under the method FPID are false
po•sitive results. Field GC determinations of VC for phase 11 samples also were
qualified as unusable (Radian, 1993a).

During phase 1, freon 113 was correctly identified, but quantification was
inaccurate; all phase I results are qualified as estimated (Radian, 1993a).

The phase II quality assurance/quality control report is pending.

Geologic Data Interpretation
McAFB is underlain by a thick sequence of sand-, silt-, and clay-sized
sediments as well as mixtures of these fine and coarse materials. The deposits
were laid down by streams, and there are considerable variations in sediment
character both horizontally and vertically. Overall, there is a complex pattern
Of .,terfingenng and overlapping bodies of rapidly changing coarse- and fine-
grained sediments that are sometimes difficult to correlate between boreholes.
As a result, the sequence of interpreted sedimentayr units and the proportions
of fine- and coarse-grained sediments at IC I cannot be extrapolated to other
sites at McAFB.

At IC 1. the sequence of alternating sediments consists primarily of sands
ranging from fine- to coarse-grained, silty sands that are generally closely
ass•-ated with sands, silts, and minor clay bodies that are too small and
discontinuous to be interpreted. Four distinct and laterally continuous bodies
of sdt and three bodies of sand/silty sand have been identified, as illustrated in
figure 2-3. The silt bodies appear to be more continuous horizontally than the
sand bodies, and there are indications that the silt bodies merge and become
more continuous vertically near the western boundary of IC 1 (left side of
figure 2-3). Sod gas permeability measurements indicate little difference in
results between silt and sand (Radian, 1993). The effectiveness 0! VOC
removal within and between different lithologic units is unknown. Differences
between units may impact the design of the SVE system. However, any impact
needs to be evaluated by SVE operations before conclusions can be reached.

As modeled, silts constitute approximately 51 percent, silty sands about
15 percent, and sands about 30 percent by volume of the sediments below
IC I The remaining 4 volume percent is associated with unidentified soil
types which generally are found at or near the surface. Due to the difference

SUTE SPftCM o0cWit IC1
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in the degree to which data can be extrapolated, the geologic volume modeled
is much smaller than the modeled volume for soil gas. To estimate
contaminant mass, soil type-specific volumnes (volumes of lithologic units) ame
needed. For these estimations, it is assumed that similar percentages of
various soil types extend throughout IC 1. although the geologic model is
significantly smaller than the IC I boundaries. The percentages derived from
this geologic model will therefore be used to calculate contaminant anss, and
the stratigraphic succession of various sod bodies will be used in the fate and
transport model (VAPOUR-T).

Soil Gas Data Interpretation

Information from soil gas sampling was interpreted in two steps:

"* Raw concentration data for individual compounds and total soil gas VOC
concentrations (sum of all reported compounds) were reviewed at several
depths to identify various zones of cortamination.

"* Geostatistics and concepts of spatial continuity were applied to interpolate
and extrapolate from the available data.

interpretation of raw and contoured concentration data has identified four
potential sources within IC 1.

A large soil gas plume (hereafter referred to as the main plume) has been
identified under the degreaser and hard chrome pits at Site 47. The results of
.-nodeling the total VOC plume are shown in figure 2.4, which indicates the
extent of the main plume. Concentrations in figure 2-4 are displayed for an
elevation of 60 feet above sea level (about 3 feet below ground); the nearest
actual field data were collected at an elevation of about 43 feet.

Another separate zone of contamination is the Industrial Waste Line (IWL) at
PRL L-5D along the western boundary of IC 1. As indicated in figure 2-5.
borings located between the IWL and Sites 36, 47, and 48 contain very little or
no contamination in soil gpa. The contamination centered on Site 47 appears
to be separate from contamiination associated with the IWL

A third area of contamination is indicated along the southern boundary of IC 1,
where commingling of contamination from Site 47 and the IWL cannot be
separated. The distribution of freon 113 (FCI13) indicates that a source for
this contamination may exist south of the IC I boundary. The concentration of
FCII3 decreases toward the north in the direction of the center of
contamination originating at Site 47. whereas the concentration of both TCE
and PCE decreases uniformly toward the south.
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A fourth area of conurnmiation rrught exist fust outside the northem boundary
of Sm-c 36. where t'wo boreholes contain locally elevated total VOC
conckntration~s, and stwvounding borings contain little or no contamnination at
an elvation of 43 feet

All four potenual source areas are shown in plan view in figur 2-6. The
conclusions regarding setiaration of potentual source areas were developed on
the basis of analyses o4 four individual cocinituents: TCL, PCE, PCII3, and
DCEI2C.. Isoconcentration results for these analoes are shown in figures 2-4,
2-7 a-d. and 2-9. These results are based on three-dkmensional distributive
ff odeling that incorporates information from actual data points located above.
bekow, or laterally away from the node for which a concentration is calculated.
Therefore, at the lower elevations, with fewer actual data points (for example
,n fý7ure 2-7a at an elevaion of -2' feet), concentration estimates are still
posible using data from simples at shallower depth. Supporting information
and anal/•cal results fef each c4 these constituents follows.

TCE Figure 2-7a ,i.Jicazes that at isoconcentratins of I and 20 ppmv.
the TCE plumn at all depths s clong.ted in the northeast-southwes

amU U~ it
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direction. The donpaion towards the northeasem end of the
plume may revuký in pean, from the overlap of two plumes.
Likewise, elongation in the southwestern disection may be the
result of coumngled contamination from the IWI., the main plum~e
at Site 47, and the plume suggested by the PCI113 contaminationi at
the southern edge of IC 1.

Concentration gradients for TCE away from the center of the main
plume at constant elevation are steep, changing about 500 ppmv
over a disance of 100 feet. In the vertical directioni, the highest
concentrtions near the center of the main plumew are constant to
about 50 feet and then drop from an average of about 1,000 ppmv
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at SO ecet to about 750 ppmv at 90 feet. The area inside the
IL•) ppmv isoconcentration line is about 1.4 acres, while the
20 ppmv area exceedb 3.0 acres.

PCE "IThe PCE plume shown in figure 2-,b is more symn-etrical than the
TCE pfume. At an Lxc-oncentration of 1.000 ppmv, the PCE plume
covers a iarger area than does the 1,000 ppmv TCE plume.

I-C 113 A., shown in f:gure 2-7 c. FC113 (estimated concentration) is present
sjx)r-adicalbv at low concentrations in the northern two thirds of
IC 1, but it forms a cohesive pattern towards the south. This
hrdirng suggests a porentiAl source south of the IC I boundary
vLhere FC1I3 concentrations reach well over 100 ppmv. The FCiI3
distribution at the south boundary is defined only to a depth of the
deepest sample location, 31 feet below ground.

DC-EI2C Although DCEI2C never reaches very high concentrations
tmaxzmum of 3.6 ppmv). analysis of this constituent is important
txca, ise its dioersion pnattem within IC I is different from the other
common VOCs This is important in un<:rstanding separation of
so,.)rces The highest concentrations of DCE12C in IC I are
assx cittted with the northern two thtirds of the rWL as indicated in
f iguze 2-8 Ths observation helped identify the M as a separate
,)urc-e area and led to investigations of other constituents. In the
main plume, the higig-est DCEI2C concentrations arm north of the
center for the TCE and PCE plumes. The qualitative nature of this
interpretation is further emphasized by the observation that
DC:E12C was never detected by the TO-14 analyses.

Unce t was recognized that the main sod gas plume centered on Site 47 was
separte and distinguohable from mont of the contamination along the 1WL,
data from the northern portion of the Ii.L were eeliuded from subsequent
devel, .pn.cnt of grcistatiootcal modeLs. Howeve, a localized anomaly Wust north
', site it. has been included mn the present model.

fY'statistrcal analyses were performed for TCE. PCE. and total VOCs. The
rttults or the total VOC modeling are shown in figures 2-7d and 2-9 and
o•hsera.ntns on the nrain plume are summarized below:
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* The core of the main plume is expected to be relatively small, and it may
contain VOCs both dissolved in water and as free product. This core zone.
which may be less than 50 feet in diameter, has not been sampled.

Additional observations can be made by investigating the spatial continuity of
the VOC data:

* A plot of raw total VOC concentration data against distance from an
assumed plume center reveals the regular pattern of decreasing
concentration shown in figure 2-10. There is a noticeable rapid and
regular decline in concentration horizontally away from the suspected
source.

* The change in concentration with distance from the source appears to be
independent of the soil types from which the soil gas sample was
collected. Soils included silt, sandy silt, silty sand, and sand.

* The geostatisti.-a analysis suggests that soil gas distribution can be
represented by a model that is homogeneous with respect to direction.

* There is a nearly vertical configuration of isoconcentration surfaces that
trend across the various silt and sand units.

These observations suggest that contaminants were dispersed by diffusinm from
a central core below the surface disposal location. If vapor-state diffusion was
the mode of dispersion, then mon of the mass of contamination may still be
present in the soil gas, with lesser quantities dissolved in retained interstitial

I
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water that comes in contact with the soil gas, and a small quantity sorbed to
soil particles in contact with contamirated interstitial water. That the sorbed
component of the total mass of a contaminant should be smAll is also indicated
by the absence of detectable quantities of total organic carbon (detection limit
is 0.1 percent) in the sediments below IC 1.

Three sand and four silt bodies have been identified below Site 47. but no
significant relationship between hthology and the dispersion of contaminants
can be recognized in the vertical or horizontal directions. However, this does
not ,rply that there will be no significant impact from the various lithologic
units on the removal of VOCs by SVE.

To test the hypothesis that most of the VOC contamination outside the core
zone may be present only in the soil gas, an extraction test could be
performed in one of the existing wells that is located away from the center 0
of the plume (VW-8, VW-9, VW-10, VW-11 or VW-12 in figure 2-11). If
contarminint concentrations decline quickly during extraction and
concentrations do not build up significantly after a period of quiescence, then
it could be argued that contamination is present predominantly in soil gas.

(:a sol a"-- Pon
Relationt to the 0

D ist nlh u t .'r m of 0 to o
Total L OCx
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Test results could be used for several purposes:

"• Influence the selection of future EE/CA sites

" Demonstrate that cleanup can be accomplished quickly for the largest
rx-tion of the plume outside the core zone

" Suggest modifications in the design and spacing of extraction wells at
future sites

Contaminant Mass Calculations

Contamunant mass can be estimated for individual compounds using the soil
gas concentration of an analyte based on the assumrxion that in-situ
equilibrium exists among the gas. liquid, and solid phases. The equation
requires the additional parameters listed in table 2-4 and volumetric estimates
of soil types present. At IC 1, distributed averaged concentrations for the main
plume were found for TCE, PCE. and total VOC (including unknowns), the
results art shown in table 2-5.

Average concentrations of TCE and PCE present in the soil gas above a
concentration cutoff of 1 ppmv (table 2-5) were then used to calculate
concentrations in two soil types. Because of data limitations (total organic
carbon was not detected above the detection limit of 0.1 percent), contaminant
mass calculations were made for silt and sand, where sand includes silty sands
and all other intermediate mixtures. Total soil mass estimates for each soil
type were denved by apportioning the total volume of soil that corresponds to
the average concentration into silt (51 percent) and sand (49 percent) and
converting to mass using reported bulk densities for these two soil types.

The estimated total mass of PCE plus TCE in soil, based on equilibrium
calculations, equals about 1,425 kg (3,100 pounds). Nearly 90 percent of the
mass of each compound in silt and about 80 percent of the mass in sand is
calculated to occur in the liquid and solid phases. Assuming that in the vapor-
dorrunated portion of the plume the mass of TCE or PCE inside the I ppmv
isoconcentration sutace represents essentially 100 percent of the dispersed
contamination, fractions of total mass at different cutoffs can be calculated;
these calculations are shown in table 2-6. The mass of both TCE and PCE ib
reduced by about 10 percent if the cutoff is changed from I to 100 ppmv.

These mass calculations in the vapor-dominated portion of the plume may
overestimate the contaminr tjon for two reasons. overtstimation of total
organic carbon and effective water-filled porosity. Total organic carbon was
not detected in any sample above the detection limit of 0.1 percent. However,
in order to calculate mass, values of 0.1 percent for silt and 0.03 percent for

qj tWtcw DOO4T cI
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sol Sand'

TC0 10- 0 fl

K~3DCE12C) 40 40

Koc(TCEi 126 126

Kne(PCE) 364 364

H (OCE12C) 0.123 0123

H (TCE, 029e7 0.297

Table 2-4 H (PCE) 0546a 0.54
/C! IOw .34 .23
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%and were used to estimate the sorbed component. Calculations suggest that
about 36 percent of the total TCE plus PCE mass is associated with the sorbed
component. Moreover. this conclusion is relatively insensitive to the
assumptions about total organic carbon.

About 50 percent of the total TCE plus PCE mass is derived from the liquid
component in the equauon. in the model, it is assumed that all the moisture
in the sod ts exposed to soil gas containing contaminants and that the gas and
the liquid are in equilibrium. If it can be argued that not all of the retained
mosure is in contact with soil gas, then nmss estimates using total water-filled
poros•ty overestimate the contamination. The fraction of the total porosity
that is filled with sod gas is about 30 percent in silts and about 50 percent in
sands. Therefore, a significant quantity of soil moisture may be present in
isolated pores that are not in contact with soil gas or with contaminated
liquids. As a result, the 'effective* water-filled porosity that should he used to
calculate mass of contamination may be considerably less than the total water-
filled ponrt, sty.

Mass estimates based on equilibrium assumptions are significantly affected by
the conceptual model that describes the dispersion and subsequent interaction
of contarrunants with the soil and soil moisture. The model developed from
the soil gas distribution in the main plume at Site 47 suggests that dispersion of

Tý I TaE
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contanrnti n ,a-. primarily by diffusion in available air-filled pore space. In
this model, eq,..Ž;•num may be estabhished relatively quickly with the liquid
that comes in •-r.act with the contaminant vapor, but equilibrium mav be
slow or nonex•,tenr between contaminated liquid and 'oiids. As a result. total
soil mass calculAtizxs may significantly overestimate contamination in
;.ircumstances %,hee contaminants are dispersed primarily in the vapor phase.

in any portion 4 the contaminant plume dominated by vapor dispersion, total
contaminant nuass may be less than 50 percent of the calc-iated value; this
assumes that t-.ic -A'g)ed and dissolved components do not represent
equilibrium cor., •toons Total mass couli L- as low as the mass contained
oniy in the soil gas

More than 90 ptcer- t of the total estimated TCE plus PCE mass in tne vapor-
dominated portion cf the plume is contained in an area of about 1.4 acres. 0
Table 2-0 suggests that TCE is more widely dispersed into the outer portions of
the vapor domuuAted olume than is PCE (about 92 percent of the PCE mass is
contained in 0 9 acres. ,,thouSh mass cannot be calcu-Ated for total VOCs,
total VOC mass Ls not likely to be more than 10 percent greater than the total
mass for TCE and PCE The area inside the 1 ppmv concentation cutoff for
total VOC is about 4 4 acres, compared to 3.7 acres for both TCE and PCE; at
I ,0)0 ppmv tocal %,-tX cutoff, the area is about 0.3 acres.

Conclusions

The conceptual model of the main plume at Site 47 has a core zone of
contamination that is likely to contain VOCs both dissolved in water and
dispersed as free product through the column of soil unxdreath the degreaser
and hard chrome piatin pits. Surrounding this suspected core zone is a much
larger plume dominated by vapor-dispersed VOCa. The horizontal dimensions
of the core zone are unknown, but the zone appears to be no more than 25 to
40 feet in radius around the center of the pits. For this main plume, the core 0
zone may contain a signi'scantly greater mass of contamination than the vapor-
dominated plume sampled by znw of the boring drilled to date.

SVE removal action wt be focused initially on the core zone of the main
plume The existing etraction well (VW-D) located about 25 feet from the
degreaser pit will be uwed for the removal action, the well is screened over an
80-toot zone

There are six additiwnal extmng extraction wells, variously screened over
intervals ranging froim fi to 80 feet, that are outside the 500 ppnwv total VOC
concentrationi surf.a-" t figure 2-11). These wells will be used for testing and
extraction in the area outside the core zone, as appropriate.
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Secton 3
jUSTMFCAIION OF SVE REMOVAL ACTION

A s discussed ir section 4 of the Generai Evaluation Document, justification
of a removal 3ictiofl using WET as the presumptive remedy is dependent

on size-specific information. The first consideration is tnvaluation of the
feasibility of applying SVE at the site, which i~s based on satisfying criteria
regarding contaminant volatility, air permeability in soil, and depth of
signuficarnt contamrination.

At IC 1, the prii.' ýry contaminants are TCE and PCE. both of which meet the
physical -chemical requirements to classify them as volatie compounds. A soil
gas permnealbility was recently conducted in IC 1. The average air permeability
was estimated to be 39 darcies. which is five orders of magnitude higher than
the cnttena of l& darca~s. Therefore, the sodl is favorable for the application
of WvE. r'nally, at. demonstrated by soid gas measurements, the depth of VOC
c~-ntaffunation in the vado~se zone is approximnately 100 feet; this is greater than
the threshold of 5 feet..

The second conskderation is an evaluation of the need for removal action.
Thie soil-gas contaminant plume underlying the main plume at Site 47 averages
about 1 ,L() ppmv TCE at a depth of 50 feet below ground surface. T7his
plume is a corrinuing source of contamination to groundwater underlying the
site. In a'i4dition, screening risk analysis indicates there is potentia for an
unacceptably high level of risk associated with the observed high
concentriftions of TCE and PCE if these contaminants are not removed (Radian,
199-3c). This analysis has produced two screening results. a cancer risk of
Zx 10' and a hazard index of L1.41~. Screening generally overestimates the
actual risk because it relies on conservative assumptions when actual values
are lot known (MIRME, 1993). Nonetheless, the screening results are
signuicandy, higher than the generally accepted values for cancer risk (10r, to
10r4) a.id hazard index (1). Therefore, the main plume at IC I is a candidate
for removal action

In ý,unvmry, using the criteria X1t out in the Creneral Evaluation Documient, the
main plume near Site 47 at IC 1 has been determined to be a candidate site for
a remroval action using SVE as the presumptive remedy.

ON W"UICOOiNUT IC I9
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Section 4
REMOVAL ACTION OBJECTIVES

Scope
The removal action is aimed at removing VOCs from the main plume at
Site 47 This includes the initial extu ction of VOC from the core zone,
followed by testing and operation of extraction wells in areas outside the
core zone.

ARARs

Cherru,mal-specific ARARs. As identified in the General Evaluation Docunent

Action-specffic ARARs: As identified in the General Evaluation Documex:t

Lx.ation-specific ARARs: None

$a SPECOT'•C MAW C£I
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Section 5
CONCEPTUAL DFSIGN AN) COST

Conceptual Design
The removal action for Site 47 at IC I involves the use of one extraction well
near the core zone (screened from 17 to 97 feet below ground), and
potentially involves the u%,e of six additional existing extraction wells in the
marei plume but outside the core zone. The well near the core zone reaches
the top of the capillary zone, thereby limiting this removal action to the vadose
zone. Integrated groundwater removal will not be considered.

The vacuutn system for Site 47 entails the use of two positive displacement
blowers, each normnally rated at 800 scfm maxunum flow rate at 7 inches of
mercury. Two individual biowers permit operating flexibility (e.g., cycling
operation of each well) and also increase the overall system availability.
Motor-driven blowers also permit some adjustment to optimum flow rates at
the lowest practicable vacuum levels (up to 7 inches mercury).

Site characterization and contaminant mass estirmtes indicate that as much as
30,000 pounds of VOCs may be k-"ted in thie core area. Using recent
experience at the OU D Site, !.;catabidity Investigation, where over
40.,000 pounJs of volatile coteimnunants were extracted over eight weeks, total
project duration at IC I w(,uid not exceed six months and could be complete
in as little as three rr nths. The preferred option for vapor treatment would
thercfore be the ba.se metal, fluid bed catalytic oxidation system. This system
could effectively accommodate the expected high initial contaminant loadings,
as well as any vinyl chloride. Experience at Site S also indicates that vinyl
chlonde is quickly removed, so if vinyl chloride is present at IC 1, the thermal
system will be able to treat it. Because of the limited duration, changeover to
carbon adsorption is not recommended.

Cost Estimate

The itemized cost estunate for remediating IC I is presented in table 5-1. IC I
n. located in an industrial area, so utilies should be present nar the location
of the SVE equipment. Corý d a concrete pad is no nect .ary
because the existing pad located a t he site can be used during the removal
action A base metal, fluid bed caralytic oxwizer equipped with a scrubber
will be used to control emisions _, A destroy the chlorinated contaminants.
Becauie the core zone of the contamination is very narrow. a single well
should be suficient to remediate the site. If the contaminaton not removed
within six months of WE operation. the additional existing wells (up to AX)
(in be connected tc the SVE system. If the equipment ts purchased, the cost
of the removal action is estimated to be approximately $1 million. Because of
the anticipated short duraii~cm of the removal action, using activated carbon to

000"" C I7
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control emi~ssions atter thtc initui contamiunant concentration decreases (o

ic'l tan 1Noo) ppmrv shoutld not be- conmadered, and would probably not
he cost-effective
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Section 6
IPIM.EMENTATION PLAN FOR SVE REMOVAL AMTION

hT lit: Ahedule for preparing the documents to supoxort an S'E removal action

it IC is shown in figure (-I The IC 1 draft final document wa. made
ivadinile tor public comnent on I Sptember 1993. This is followed by a
3Y-dav pic review penrod and a 1B,-day extensior if requested. for a toal of

ý, daw A 4A- peMiod is planned for McAFB to respond to public
cmirrents, finalize the EE CA. and prepare the responsivenems summar, and
tht action memorandum lhe responsiveness sumnmary addremses public
comirenL; and the action memorandum is the pirr.ar" decion document for
rc:rumval ati~on. All thes•, documnents wdl be placed in the Wnformation
Rcp'•xtiorv and AdrnunstralLive Record.

A sk hJWle i: r implementmng an SWE %w'tem us shown in figure 6-2 to dlustrate
t(hc .eque,. 1 ,1 mwistone eventi design, procurement. oht-site equipment
a%,emrt)lv, insiallati,>n, operaton, and tern'nation- The SVE design will begin
atter the date of c, ntimct award. An eight-mnth design period is planned for
the traditional design cycle of 10, 40. 90, and IM0 percent design submittals
and reviews A one-month interval between the completion of the design and
the beginning of equipment insullattom is allowed for equipmrent proicurement.
4 three-m, ,nz'h ttriod Ls planned for equipment assembly, which can be dorn
otf-•ite, and a one-motth period Li planned for on-siue .n.stallation The period
of ,ptteraw(in will tic determruned as part o4 the periodic r-',ews of SVE system
peorrnmnce. currently so for six-month intervals

The SVE removal action for IC I is part of a titisewide removal acti)n including
five areas IC 1. IC7. OU (.1. OU DiSite S. and OU D/Site 3 SIVE equipment
will be in.,aled sequcntuallv at these sees rather than at all sies concurrently
M( AF B hiis ntA developed an integrated schedule for all five areas, but imendi
.o start the SVF L./tem ai, allation for the last of :ýhe five areas before
I Okco'ber 1994

M%. AFB is no€ liable for delavs in any planned activity in the even of Force
Ma-eure, which is an unforeseen condition ts described in the Interagency
Agreement amnirg the Air Force, Region 9 of the U.S. Envtronniental Protection
AgencV. and the state of California.
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GLOSSARY

Chemical Codes

ACE acetone
BR.ME bromomethane
BUTADIEN 1,3-butadiene, ery-threne
BZ benzene
BZLCL benzyl chloride
BZME toluene
C8N n-octane
QILOROPR 2-chiorto- I .3-butadiene
n R7 chlorobenzene
CLEA chiorroethane
QLME chiornmethane
Co carbon monoxide
CIX0. carbon tetrachionde
CYIHOEXAE cyclohexane
DCAII 1,1-dichloroethane
DCA12 I .2-dichloroetkiane
DCRZ12 I ,2-dichlorobenzene
DCBZ13 1 3-dichlorobenzene
DCBZ14 I ,4-dichloroberizene
DCE1 1 1, 1-dichloroethene
DCE1ZC cis-I ,2-dichloroethene
DCE12T trans-1 .2-dichioroethene
DCP13C cks-1 3-dichloropropene
DCP13T trans-I 3-dichioropropene
DCPA12 1,2-dkchoropropane
EBZ ethylbenzene
EDB 1,2-dibromoethane (ethylene dibromide)
FC11 trichiorofluoromethane
FC113 or
F1 13 1 ,1,2-crichloro-1 .2,2-trifuoroethane
FC12 dichlorodifuoromethane
PCI 14 freon 114, dichlorcwetzufluoroethane
MrUwX meth)lene chloride
hP/C vinyl chloride, monovinyichioride
NOX nitrogen oxides
PCA 1,1 2,2-tetrachloroethane

PCE tetrachioroethene
PROP propylene. propene
Sso Sulfur Oxides
STY styrene
iDM3E bromoform
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GLOSSARY

TCAIII 1,1,1-trnchloroethane
TICA1 12 1,1 .2-trichloroethane
TCB124 1 ,2,4-,richlorobenzene
TCE trichloroethene
TCLME chloroform
TMB124 I ,2,4-trimethylbenzene
TM2135 I .3.5-utriethylbenzene (mesitylene)
UNK unknown compounds
VC vinyl chloride
XYLMP m,p-xylene (sum of isomers)
XYLO o-xylene (l,2-dimethylbenzene)
XYLP p-xylene (1 ,4-dimethylbenzene)

Generg

ARAR Applicable or relevant v-d appropriate
requirement

chn Cubic feet per minute
EE/CA Engineering Evaluation-Cost Analysis
EPA U.S Envirnxmertal Protection Agency
lAG Interagency Agreement
Ic Investigative duster
IRP Instalation Restoration Program
NYL Indtistial waste line

rwm Indut~rial wastewater treatment plant
MCAFB Mcaellan Air Force Base
OU Operable Unit
ppb parts per bRIon
ppnk Pam per millon
PPMV pants per millon by volume
MKL Potential release kcation
Kifm standard cubic feet per minute

SMQA arnmoMtooknAir Quality '1
Management Disrc

TOC Total organic carbon
TiC Technical Review Committee
VOIC Volatile organic compound
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